Background: Self-care behavior is essential for achieving good outcomes among patients with heart failure. Understanding the factors associated with self-care over time is important for the provision of appropriate and targeted interventions. However, little is known regarding the changes and factors associated with post-discharge self-care behaviors among Chinese patients with heart failure. Objective: To investigate the changes and factors of self-care behaviors during the first 3 months following discharge among patients with heart failure in the People's Republic of China. Methods: A descriptive design with a convenience sample was utilized in this study. Patients (N=128) from two hospitals, West China Hospital and Angjin Hospital, in Chengdu, People's Republic of China, were recruited from June 2013 to June 2014. The instruments used in the study included the following: the Social Support Rating Scale, the Hospital Anxiety and Depression Scale, the Self-Efficacy for Managing Chronic Disease 6-Item Scale, and the European Heart Failure Self-Care Behaviour Scale. Multivariate linear regression analyses were used to identify the factors related to self-care behaviors at baseline, 1 month, and 3 months following discharge. Results: Patients' self-care behaviors were poor and decreased significantly over time (F=4.09, P,0.05). The factors associated with self-care behaviors at baseline included the following: education level, comorbidities, and social support. The factors related to self-care behaviors at 1 and 3 months following discharge included the following: education level, comorbidities, social support, and self-efficacy. The variances in self-care behaviors attributed to these factors were 43%, 46%, and 42% at baseline, 1 month, and 3 months following discharge, respectively. Conclusion: Additional support should be provided to patients with heart failure with low educational levels and patients with multiple comorbidities. Follow-up, continuity of care, and family caregiver integration following discharge are necessary for the said patients to improve their self-care behaviors and obtain better outcomes.
Introduction
Heart failure (HF) is a group of complicated syndromes resulting in frequent hospitalizations, high mortality rates, and reduced quality of life. 1 In the People's Republic of China, over four million patients are afflicted with HF. 2 The readmission rate associated with HF has been as high as 58.4% in a year. 3 In Western countries, HF readmissions are one of the primary causes of health care spending. 4 Approximately 23% to 31% of readmissions may have been prevented via improved self-care, including improved medication adherence, early symptom recognition, and timely responses to escalating symptoms. 5 Improvements in self-care among submit your manuscript | www.dovepress.com
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hu et al patients with HF are important with respect to patient outcomes. The effect of self-care on patients' health outcomes is comparable with that of medical therapy. 6, 7 Effective self-care behavior has been linked to better health status, reduced readmission rates, 8 decreased mortality rates, 8 and lower health care costs. 9 In spite of the vital role played by self-care in the management of HF, many factors affect self-care among patients with HF, including patient characteristics (eg, age, health literacy, socioeconomic status, symptoms, and comorbidities), 10, 11 social support, psychological status (eg, depression and anxiety), 10, 11 and self-efficacy. 12 Additionally, a lack of discharge planning and follow-up, as well as inadequate patient and caregiver education, is associated with poor self-care. 13, 14 In the People's Republic of China, a single study from Beijing determined that social support and psychological status were the primary factors influencing self-care behaviors among patients with HF. 15 The literature from Western countries has demonstrated that self-care behavior is essential for achieving good outcomes for patients with HF. 8, 9 However, self-care in both US and European populations with HF is not adequate. 16 As self-care behaviors differ among diverse patient populations from different countries, 17 it is important to understand self-care behaviors from a Chinese perspective. To date, little is known regarding the factors associated with self-care among Chinese patients with HF. Additionally, there is a lack of available studies exploring changes in self-care behaviors over time among post-discharge HF patients in the People's Republic of China. Understanding the factors associated with self-care over time is important with respect to the provision of appropriate and targeted interventions for HF populations at different time points as a means of improving their self-care behaviors. Therefore, the objectives of this study were to: 1) investigate the changes in self-care behaviors among patients with HF in the People's Republic of China at baseline (discharge), 1 month, and 3 months following discharge and 2) identify the factors (demographic characteristics, social support, self-efficacy, and psychological status) associated with self-care behaviors at the three follow-up time points.
Study design
A cross-sectional descriptive design with a convenience sample was utilized in this study. The current survey is a secondary analysis. The parent study was an intervention for patients with HF (funded by the Science and Technology Bureau of Chengdu 2014-RK00-00013-ZF). 18 The current descriptive study could provide useful information for the development of the parent intervention study. The patients were recruited from two hospitals, West China Hospital and Angjin Hospital, in Chengdu, People's Republic of China. This study was approved by the Ethics Committees of Sichuan University and the two hospitals mentioned above (K2014041). Written informed consent was provided by all patients, who were informed that they could withdraw from the study at any time.
Sample
Patients with HF were recruited from June 2013 to June 2014. The inclusion criteria were as follows: 1) a primary diagnosis of HF for at least 6 months; 2) 18 years of age or older;
3) The New York Heart Association (NYHA) classifications I to III; 4) no major surgery within the last 6 months; and 5) ability to speak Chinese. Patients with mental disorders such as schizophrenia or major depression, as well as patients with severe cognitive impairment, were excluded. Patients with NYHA class IV HF were excluded due to the severity of their illness. In this study, we used the Mini-Mental Status Examination to assess the cognitive function of the potential participants. 19 The cutoff points for the Chinese Mini-Mental Status Examination are based on the patients' educational level as follows: scores of less than 17 (illiteracy), 20 (primary school), and 24 (junior high school or above) were indicative of severe cognitive impairment.
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Measures
Patients' baseline data were collected upon discharge and included their demographic characteristics, social support, self-efficacy, and psychological statuses. The data at 1 and 3 months following discharge were collected at clinics and included the patients' social support, selfefficacy, and psychological status. We scheduled appointments with the participants via a telephone call prior to their visits. Clinical data were collected from the patients' medical records. The participants completed surveys; survey questions were read by the researchers and recorded for the patients who could not read or write due to either illiteracy or physical limitations. The participants who completed each survey received 10 Yuan (~2 US dollars) as a reward.
The instruments used in this study were as follows: 1) A demographic survey; 2) the Social Support Rating Scale; 3) the Hospital Anxiety and Depression Scale (HADS); 4) the Self-Efficacy for Managing Chronic Disease 6-Item Scale (SES6G); and 5) the European Heart Failure Self-Care Behaviour Scale (EHFScBS). The social support rating scale Social support was measured using the 10-item Chinese Social Support Rating Scale, 21 as well as three subscales, including objective support, subjective support, and the degree of social support utility. Higher scores were indicative of better support with total scores ranging from 0 to 66. The scale has adequate reliability and validity among Chinese patients. 22 The test-retest reliability coefficient and the internal consistency of the scale were 0.92 and 0.88-0.94, respectively.
The hADs
The psychological statuses of the patients were measured using the 14-item HADS, 23 as well as two 7-item subscales, including anxiety and depression. The HADS consists of a 4-point scale ranging from 0, "not present," to 3, "considerable." Higher scores were indicative of higher levels of symptoms, with total scores ranging from 0 to 21 for each subscale. A score of eight or above indicated that an individual suffered from probable symptoms of either anxiety or depression. The HADS has adequate reliability and validity. 24 The Chinese version of the HADS has adequate reliability and validity among Chinese patients suffering from chronic diseases. 25 
The ses6g
The patients' self-efficacy was measured using the SES6G, 26 a self-reporting instrument designed to evaluate the degree of confidence for patients suffering from chronic disease as a means of managing their disease. The SES6G consists of a 10-point scale ranging from 0, "not at all confident," to 10, "totally confident." Higher scores were indicative of greater confidence in disease management, with total scores ranging from 0 to 60. The scale has adequate reliability and validity. 26, 27 The Chinese version of the SES6G has adequate reliability and validity among Chinese patients suffering from chronic diseases. 28 
The ehFscBs
The self-care behaviors of patients with HF were evaluated using the 12-item EHFScBS. 29 The EHFScBS consists of a 5-point scale ranging from 0, "completely agree" to 4, "completely disagree." Total scores ranged from 12 to 60; higher scores were indicative of worse self-care behaviors. The EHFScBS has adequate reliability and validity in diverse populations. 30, 31 The Chinese version of the EHFScBS has adequate reliability and validity among Chinese patients with HF. 32 The content validity index with the item and the scale of the Chinese version EHFScBS were 0.96 and 0.89, respectively, with Cronbach's alpha 0.82.
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Data analysis
The SPSS 17.0 statistical analysis package was used to analyze the data. Prior to analysis, data entry was checked twice by two researchers to ensure accuracy. Descriptive statistics were used to describe the patients' demographic and clinical data. Independent t-tests and one-way analyses of variance were used to detect self-care differences among subgroups of patients' characteristics. Correlation analyses were used to identify relationships among self-behaviors and social support, self-efficacy, and psychological status. Multivariate linear regression analyses were used to determine the factors associated with self-care behaviors and the degree of variances in self-care behaviors at baseline, 1 month, and 3 months following discharge. Significant variables from the univariate analyses and the correlation analyses were entered into the regression models as independent variables, and the self-care behavior scores were entered as dependent variables. All tests were two-tailed, and P,0.05 was considered statistically significant.
Results
Among 128 patients who agreed to participate in the study, five patients dropped out due to a change of residence (three) and changes in contact method (two) at 1 month following discharge, another patient withdrew due to physical reasons, and two patients declined to participate due to changes in their contact methods at 3 months following discharge. A total of 120 participants completed three sections of the surveys.
Sample characteristics
As shown in Table 1 , the average age of the enrolled patients was 64.6 years (SD =14.8), and the age range was 23 to 86 years. More than half of the patients (71.9%) were older than 60 years. The majority were men (59.4%), and 103 patients (80.5%) were married. More than half (53.9%) had an educational level equivalent to primary school or below. More than half of the patients (58.6%) were employed. The majority (80.5%) had medical insurance or some other form of insurance for treatment. The majority (81.2%) had 
Differences in self-care behaviors in the patients' subgroups
The univariate analyses demonstrated that there were significant relationships between the self-care behaviors and the characteristics of the patients, including age, education level, monthly family income, and comorbidities (Table 3) . Additionally, patients of older age, with lower education levels, lower monthly incomes, and higher numbers of comorbidities exhibited higher scores on the EHFScBS, indicating worse self-care behaviors (Table 3) .
A correlation analysis of self-care behaviors and social support, selfefficacy, and psychological status A Pearson correlation analyses demonstrated the existence of a significant inverse relationship among self-care behavior scores and social support and self-efficacy at baseline, 1 month, and 3 months following discharge. However, there were no significant relationships between self-care behavior scores and psychological status at any of the three time points (Table 4) .
A multivariate regression analysis of the patients' self-care behaviors
Three multivariate linear regression analyses were used to determine the factors associated with the patients' self-care behaviors at the aforementioned three follow-up points. The EHFScBS scores served as dependent variables. The significant variables in the univariate and correlation analyses, including the ages of patients, patients' education levels, monthly family income, numbers of comorbidities, social support, and self-efficacy at the different time points, were entered into the model as independent variables. As shown a monthly income of less than 3,000 Yuan (500 US dollars). NYHA Classification distributions among the patients were as follows: Class I, 41 patients (32.0%); Class II, 65 patients (50.8%); and Class III, 22 patients (17.2%). Most of the patients (56.2%) had suffered from HF for more than 1 year. The majority of patients (68%) suffered from more than one comorbidity.
Self-care behaviors among patients with HF
As shown in in Table 5 , at baseline, patients' education levels (b=-0.310, P,0.01), numbers of comorbidities (b=0.359, P,0.01), and social support (b=-0.487, P,0.01) correlated significantly with self-care behavior. In all, 43% of the variances in selfcare behavior were explained by these factors. At 1 and 3 months following discharge, however, patients' education levels (b=-0. 
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hu et al correlated significantly with self-care behaviors. At both 1 and 3 months following discharge, the variances in selfcare behaviors accounted for by these factors were 46% and 42%, respectively (Table 5 ).
Discussion
We observed that the EHFScBS scores in Southwest China were higher than those noted in a previous study in a Western country, 30 a finding indicative of worse self-care behavior in our sample. Culture plays an important role in the development of self-care practices. 33 Individuals' experiences, perceptions, and behaviors during an illness are influenced by cultural norms. 34 The poor self-care behavior observed in our sample may have been related to the sick role, 35 as Chinese patients are passive recipients of care as opposed to active participants and are more likely be dependent on health care providers and family caregivers. 35, 36 The provision of care and aid for an ill family member is of greater importance than self-care; therefore, patients may ignore the importance of self-care. Meanwhile, self-care behavior is poorer among patients with HF in developing countries compared with developed countries due to insufficient resources. 37 Our study was conducted in an underdeveloped district of Southwest China. Therefore, a lack of resources may have resulted in poorer self-care behaviors, as well as a poor awareness and understanding of HF, among Chinese patients. 38 For example, most patients have never gotten a flu shot and believe that daily weight monitoring makes no sense. 15 The majority of the patients enrolled in this study had no education beyond primary school. Low education levels may also explain the poor self-care behaviors noted in our sample, as discussed later. Given these findings, cultural values must be incorporated into self-care education. Health providers must provide education for both patients and caregivers to enhance their understanding of the importance of self-care. Knowledge and skills are also essential for the performance of successful self-care. Additionally, health providers should recommend and guide appropriate self-care regimens for both patients and their caregivers after assessing the said patients' abilities and available resources.
Additionally, we observed that our patients' self-care behaviors declined significantly during the first 3-month following discharge. The best and worst self-care behaviors were observed at baseline and 3 months following discharge, respectively. Although there was a significant difference between these results, their clinical significance is questionable. However, the results are similar to those of a previous study conducted in Beijing. 15 The better self-care behaviors at baseline may be attributed to the health education provided to patients both during their hospitalizations and upon discharge. In the People's Republic of China, patients do not obtain transitional care services following discharge. Therefore, they are more likely to ignore the importance of self-care without the supervision and assistance of medical care providers following discharge. The findings of this study are reminders of the necessity of promoting self-care behaviors following discharge. The strategies intended to improve self-care behaviors include nursing education and skill training during the follow-up period.
Education level was associated with self-care behavior in this study. Patients with higher education levels exhibited better self-care behaviors compared with patients with lower education levels. These findings were consistent with those of previous studies. 37, 39 Higher education levels are associated with better learning capabilities and superior recognition of worsening symptoms. 40 Additionally, higher education levels are linked to high self-efficacy with respect to the ability to adhere to self-care regimens; 39 therefore, patients with higher education levels may more easily engage in selfcare and comply with regimens consistently compared with patients with poorer education. In our sample, the majority of the patients were older than 60 years of age and had a primary school education or below. Additional education and interventions are necessary to improve these patients' selfcare behaviors. Given the interdependence noted above, an excellent strategy with which to improve self-care behaviors entails the inclusion of family caregivers as they may have the power to facilitate self-care regimens.
The number of comorbidities was associated with selfcare behavior at all three time points. The patients with more comorbidities exhibited poorer self-care behaviors, findings that are similar to those of prior studies. 41, 42 The presence of multiple comorbidities makes it difficult for patients to differentiate symptoms of HF from those of other comorbidities, which may result in a delay in seeking medical assistance for worsening sypmtoms. 36, 43 Additionally, patients with more comorbidities may be more frustrated by the additional costs and increased requirements of selfcare compared with patients with fewer comorbidities. 36, 43 In our sample, the majority of our patients had at least one comorbidity. Therefore, it is important for medical providers to help patients recognize the symptoms of existing comorbidities beyond HF. Additionally, as it is difficult for patients to distinguish the symptoms of HF from those of other comorbidities, telemetry and other types of follow-up are effective supplements to self-care in terms of safety for patients suffering from multiple comorbidities. 
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Factors related to self-care behaviors Social support had correlated positively with self-care behaviors, a finding similar to those of previous studies. 44, 45 The patients receiving higher levels of social support exhibited better self-care behaviors. Social support from family and close friends contributes to the development of self-care skills among patients with HF. 46 Additionally, social support exerts positive effects on coping with stress, 47 medication compliance, 44 and dietary adherence. 48 Enhancing social support is an effective means of maximizing self-care. Due to the absence of sufficient medical resources in the People's Republic of China, the primary support offered to patients following discharge is emotional support from family caregivers. Although family caregivers play an important role in disease management in the People's Republic of China, knowledge regarding HF is poor among Chinese family caregivers 49 that may reduce the quality of the support provided to patients. 50 Therefore, health care providers should provide family caregivers with the knowledge and skills necessary to care for patients with HF. The strategies promoting social support include offering continuity of care and providing support groups.
We observed that self-efficacy was associated with self-care behaviors at 1 and 3 months following discharge; however, there was no significant correlation between selfefficacy and self-care at discharge, which may be explained by the fact that patients improve their self-care during their hospitalizations via various resources, including doctors, nurses, and other medical staff. However, a significant relationship was observed between self-efficacy and self-care at both 1 and 3 months following discharge. The patients with high self-efficacy exhibited better self-care behaviors, a finding that was consistent with those of other studies. 39, 51 Selfefficacy may influence medication adherence and responses to stress. 39 Patients with high self-efficacy are confident in their abilities and are more likely to engage in and adhere to self-care regimens in spite of obstacles. 52 The findings of this study indicate that it is important for medical staff members to enhance patients' self-care behaviors to improve their self-efficacy during the transition from the hospital to home. The strategies intended to promote self-efficacy include the following: patients experiencing personal success, providing patients with peer role models, and educating both patients and caregivers. Medical care providers must utilize these hands-on strategies to improve patients' self-efficacy.
Another finding of our study was that there was no significant relationship among self-care behaviors, anxiety, and depression, which was inconsistent with the results of previous studies. 10, 11 The discrepancies may be related to sample inclusion. Patients with NYHA class IV HF were excluded from this study because of the severity of their symptoms, as they are different from the patients with NYHA classes I to III HF. Additionally, patients with NYHA class IV HF may suffer from more anxiety and depressive symptoms compared with patients with NYHA classes I to III HF. Therefore, our inclusion criteria may have affected our results. Additional studies are warranted to determine the relationship among self-care behaviors, anxiety, and depression among Chinese patients with HF.
Limitations
This study was limited by the use of a convenience sample recruited from only two hospitals in Chengdu, which may have affected the sample's representativeness. Another limitation was that our 3-month follow-up period provided information regarding only short-term changes in self-care behavior. Moreover, other potential variables such as cognitive function and family relationships must be included as these may also affect self-care behavior. Self-reporting and recall bias were also limitations of this study and must therefore be considered when interpreting our results.
Conclusion
In summary, this study provided information regarding self-care behaviors among patients with HF in the People's Republic of China. According to our findings, self-care behaviors among the said patients were poor and declined significantly over time following discharge. Low education levels, more comorbidities, and low social support were associated with poor self-care behaviors at baseline, 1 month, and 3 months following discharge. Meanwhile, low self-efficacy was associated with poor self-care behaviors at both 1 and 3 months following discharge. For patients with HF with low education levels and multiple comorbidities, additional instructional support and follow-up are warranted. Meanwhile, strategies designed to improve patients' self-efficacy and social support such as providing continuity of care following discharge and offering support groups are potential areas in which to promote self-care behaviors. Given the interdependence commonly observed in the People's Republic of China, family caregivers should be included in self-care regimens to maximize the said regimens' benefits.
